Radiation leakage from electromagnetic oven  by Khalil, Abdurrahman et al.
w.sciencedirect.com
J o u rn a l o f R a d i a t i o n R e s e a r c h and A p p l i e d S c i e n c e s 8 ( 2 0 1 5 ) 4 8 3e4 8 8HOSTED BY Available online at wwScienceDirect
Journal of Radiation Research and Applied
Sciences
journal homepage: http : / /www.elsevier .com/locate/ j r rasRadiation leakage from electromagnetic ovenAbdurrahman Khalil a, Runak Tahir Ali b,1, Nabeel Abdulrazzaq Fattah c,*
a Nanoscience, Physics Department, College of Science, Salahaddin University, Erbil, Iraq
b Medical Physics, P.O. Box 178, College of Medicine, Hawler Medical University, Erbil, Iraq
c Biomedical Engineering, School of Electrical and Electronic Engineering, Newcastle University, Newcastle upon
Tyne, NE1 7RU, United Kingdoma r t i c l e i n f o
Article history:
Received 23 February 2015
Received in revised form
26 April 2015
Accepted 8 May 2015
Available online 23 May 2015
Keywords:
Microwave
Radiation leak
Radiation* Corresponding author. Tel.: þ44 744932812
E-mail addresses: alassafee@yahoo.com
Peer review under responsibility of The E
1 Tel.: þ964 7705376331.
http://dx.doi.org/10.1016/j.jrras.2015.05.004
1687-8507/Copyright© 2015, The Egyptian Soc
open access article under the CC BY-NC-ND la b s t r a c t
Background: Microwaves are a form of electromagnetic energy, like light waves or radio
waves, and occupy a part of the electromagnetic spectrum of power, or energy. Microwaves
are very short waves of electromagnetic energy that travel at the speed of light (186,282
miles per second). In our modern technological age, microwaves are used to relay long
distance telephone signals, television programs, and computer information across the
earth or to a satellite in space. But the microwave is most familiar to us as an energy source
for cooking food.
The aim: of this research is to measurement the radiation leak from different types of
electromagnetic oven for some type oven in Erbil city can be measured, that affect to the
human health.
Materials & methods: This study is performed for the first time in some houses in Erbil (the
capital of Iraq Kurdistan region) using an Electromagnetic field strength meter device
measuring electric field, magnetic field and radiation intensity in eight homes in Erbil.
Results & Discussions: The measurements have been done at some houses in Erbil city,
according to the source of background radiation exist before measuring data. Our data
compared with standard safe range of radiation data. Results showed that there is radia-
tion leak form all type of electromagnetic oven and all at the order of safety compared with
standard value.
Copyright © 2015, The Egyptian Society of Radiation Sciences and Applications. Production
and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
A structure of a microwave oven door screen which facilitates
the observation of the inside of a heating cavity and enhances
the safety against the electromagnetic wave leakage and
durability (Chavan,Deshmukh,&Kulkarni, 2014).Adoor screen9.
(A. Khalil), Runaksalan20@
gyptian Society of Radiat
iety of Radiation Sciences
icense (http://creativecomof this type generally comprises a pair of transparent plates and
an electromagnetic wave shielding material interposed there
between. The present door screen uses a punched metal plate
as the electromagnetic shielding material made of aluminum
having a thickness of 0.1e0.35 mm, an aperture diameter of
1.2 mm or less and a ratio of the aperture diameter to a center-
to-centerdistanceofanapertureof0.67e0.85, theseparametersyahoo.com (R.T. Ali), n.fattah@newcastle.ac.uk (N.A. Fattah).
ion Sciences and Applications.
andApplications. Production and hosting by Elsevier B.V. This is an
mons.org/licenses/by-nc-nd/4.0/).
Table 1 e Background data taken from the GOSONG oven
before the oven is on.
d/m I (mw/m2) B (mV/m) E (mA/m)
0.0 130.8 145.7 201.8
Case (1) Turn on oven close window of oven
0 1.5 526 1.7
0.1 188 325 819
0.6 134 407 602
1 162 215 947
1.5 509 315 950
2 125 300 914
Case (2) Open window of oven
0 0.1 6.5 20.1
0.1 0.1 6.1 13.4
0.6 0.1 4.3 15.1
1 0 6 15.9
1.5 0 5.7 15.9
2 0 5.8 17.6
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assured and the electromagnetic wave leakage through the
door screen is effectively prevented (tomeet the Regulations of
U.S.DepartmentofHealth, Education, andWelfare) andastrain
due to continuousmechanical treatment of the punchedmetal
plate is minimized (Lassen & Ovesen, 1995).
Radiation, as defined by physics terminology, is “the elec-
tromagnetic waves emitted by the atoms and molecules of a
radioactive substance as a result of nuclear decay.” Radiation
causes ionization, which is what occurs when a neutral atom
gains or losses electrons (Osinboyejo, Walker, Ogutu, &
Verghese, 2003). In simpler terms, a microwave oven decays
and changes themolecular structure of the foodby theprocess
of radiation. Non-ionizingRadiation can change thepositionof
atoms but not alter their structure, composition, and proper-
ties. Examples are visible light, ultraviolet and infrared waves,
waves from radio or television, cellular phones, microwaves,
and electric blankets (Aizawa, Maruyama, Li, & de Silva, 2013).2. Materials & Methods
This study is performed in some houses in Erbil (the capital of
Iraq Kurdistan region), with the help of Erbil environment
administration using an Electromagnetic field strength meter
device as shown in the Fig. 1, measuring electric field, and
magnetic field and radiation intensity in eight homes in Erbil.
Also EMF device measure the B.E and I with the change dis-
tance, (step by step by changing the distance from
(0e200 cm)), till the intensity effect finish in the home kitchen.
the measurements of EMF take in the kitchens, there was no
source of radiation except in the oven but it has in some
homes (Labuza & Meister, 1992; Quan et al., 1992).2.1. Our measurement can take in two cases
1) While the door of the oven was closed, the oven was
switched on.
2) While the door of the oven was opened, the oven was
switched off.Fig. 1 e GHP meter used to measure the power intensity,
electric and magnetic fields in some House.3. Results & discussion
Microwave radiation is measured as power density in units of
mile watts per square centimeter (mW/cm2) which is essen-
tially the rate of energy flow per unit area. Table 1 and Fig. 2
showed the measurement of EMW oven with distance needs
special equipment for the detection and measurement of the
leakage (Nakamata, Asami, Wei, & Kawahara, 2014). Table 1
for d ¼ 0.6 m the value of B is different as compared with I
and E because of the properties of EMW. Typical levels of ra-
diation leakage from microwave ovens is about 0.2 mW/cm2
which is far below the limit set by the national safety standard
Safety Code 6: Limits of Exposure to Radiofrequency Fields at
Frequencies from 10 kHz to 300 GHz (1994, 60 p., Health Can-
ada pub. 91-EHD-160). This level of leakage cannot be sensed
by the body (Kawahara et al., 2013).
The power density of the microwave radiation decreases
rapidly with increasing distance from the oven as shown in
Fig. 2. This means that the farther away from the microwave
you stand, the less radiation you will be exposed to. At oneFig. 2 e Relation between microwave Intensity and
distance for GOSONG oven.
Fig. 3 e Relation between Intensity and distance for
Murphy Richard oven.
Fig. 4 e Relation between Intensity, Magnetic, and
electrical field and distance for Tesco oven.
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Yamasaki, & Aizawa, 2010).
Fig. 2 show the leak radiation for oven type, here power
density was showed with distance, when distance is equal to
zero power density is vanish, when increase distance power
density increase until higher point reached (500 mw/m2), then
later it is decrease with increasing distance because the effect
type of oven, at higher point is very less than compared with
standard (107mw/m2), results appear that the leak of radiation
oven has no harmful for that person who are using this oven
(Rondeau, D'Souza, & Sweeney, 2004).
Fig. 3 and Table 2 shows that the leak radiation for
(Mrphy.Richard) oven type, here power density was showed
with distance, when distance is equal to zero power density is
vanish, but when increase distance power density is increase
until near (600 mw/m2) which representmaximum intensity of
radiation produce from oven, then intensity later becomes
constant (Kawahara et al., 2013).
Fig. 4 and Table 3 show the leak radiation for oven type,
here power density, electric field and magnetic field were
showed with distance, here power density increase withTable 2 e Background before turn on oven; type-oven
(Murphy Richards).
d/m I (mw/m2) B (mV/m) E (mA/m)
0 20.9 150 458.5
Case (1) Close widow of oven after turn on
0 30 120 10
0.1 0 6.3 16.7
0.2 501 313 19.4
0.4 566 600 20.3
0.6 577 619 23.9
Case (2) Open window of oven after turn off
0 0.1 7.2 18
0.1 0 5.5 14.5
0.2 0 4.8 14
0.4 0.2 9.2 23.8
0.6 0 9.3 21.5increasing distance at higher point reached (600 mw/m2)
because the effect type of oven, it is very less than compared
with standard (107mw/m2), result showed the leak radiation of
oven has no harmful for that person who are using this oven.
And this oven intensity is larger than first type of electro-
magnetic oven (Muhammad Zin, Zarar Mohamed Jenu, &
Po'ad, 2011).
Fig. 5 and Table 4 below show that the leak radiation for
(SANXO) oven type, here power density was showed with
distance when distance is equal to zero power density is high
near (600 mw/m2). when increase distance power density is
decrease because the effect type of oven, at higher point is
very less than comparedwith standard (107mw/m2), we appear
the leak radiation of oven has no harmful for that person who
are using this oven.
when distance is equal to zero power density is (300 mw/m2)
but when increase distance power density is decrease and
increase change with distance, at higher point near (630 mw/Table 3 e Background before turn on oven; type-oven
(Tesco).
d/m I (mw/m2) B (mV/m) E (mA/m)
0 0.1 6.8 20.1
Case (1) Close widow of oven after turn on at (10) min
0 130 255 700
0.1 607 540 744
0.6 183 195 605
1 53 134 490
1.5 69 132 335
2 110 121 450
Case (2) Close window of oven after turn on
0 253 399 855
0.1 209 450 809
0.6 122 261 604
1 94 309 650
1.5 82 122 503
2 92 172 407
Fig. 5 e Relation between Intensity and distance for Sanxo
oven.
Table 4 e Background before turn on oven; type-oven
(SANXO).
d/m I (mw/m2) B (mV/m) E (mA/m)
0 0 2.9 7.6
Case (1) Window close after turn on
0 588 555.6 1730
0.1 315 311 1190
0.6 122.7 215.6 682.7
1 153.5 409.1 782.2
1.5 145.7 540.6 844.8
2 168.9 347.5 742
Table 5 e Background before turn on oven; type-oven
(SHARP).
d/m I (mw/m2) B (mV/m) E (mA/m)
0 0 3.9 9
Case (1) Window close after turn on oven
0 300 706 7.4
0.1 507 325 986
0.6 132 219 537
1 204 222.5 47
1.5 95 166.7 419
2 632 139 295
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we appear leak radiation of oven has no harmful for person
who are using this oven.
Fig. 6 and Table 5 below show that the leak radiation for
(SHARP) oven type, here power density was showed with
distance.Fig. 6 e Relation between Intensity and distance for Sharp
oven.Fig. 7 and Table 6 below show that the leak radiation for
(GOVERMENT) oven type, here power density was showed
with distance, when distance is equal to zero power density is
vanish.
Fig. 8 and Table 7 show that the leak radiation for (SUPE-
RIO) oven type, here power density, electric field andmagnetic
field were showed with distance, when distance is equal to
zero power density is high but when increase distance power
density is decrease because the effect type of oven, at higher
point is (160 mw/m2), it is very less than compared with stan-
dard (107mw/m2), we appear the leak radiation of oven has no
harmful for that person who are using this oven.Fig. 7 e Relation between radiation leak from oven and
distance for Government wave oven.
Table 6 e Background before turn on oven; type-oven
(GOVRMET WAVE).
d/m I (mw/m2) B (mV/m) E (mA/m)
0 0 2.8 0.8
Case (1) Close window of oven after turn on oven
0 60 2.61 6.8
0.1 162 1.8 4.88
0.6 140 1.8 5.3
1 3700 2.4 6.3
1.5 138 2 4.7
2 130 2 5.3
Fig. 8 e Relation between Intensity and distance for
Supireo oven.
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different from the table and figure. It appears the intensity of
the leak radiation is much less than the number of stander as
shown in these figures. (I.e. the intensity of the leak radiation
is disadvantage for the person who was using the microwave
oven). (i.e. the intensity of the leak radiation is disadvantage
for the person who was using the microwave oven) (Chavan
et al., 2014) e (Aizawa et al., 2013).
There are same diseases in houses those used micro wave
oven such as weakened immune system, lowered resistance
to bacterial and viral infections, birth defects, cancer and
many other serious illnesses. Magnetic and electric fields are
both associated to electric current flow and the term EMF is
commonly referred to both. Technology is one of the most
important factors to develop the society because we can
implement our works and duties by less time in easy ways,
although technology gives services to humanity it has also
negative effects for example it is a reason for pollution and
medical damages.
To safely operate of microwave oven First Follow the
manufacturer's instruction manual for recommended
operating procedures and safety precautions for your oven
model. Then don't operate an oven if the door does not close
firmly or is bent, warped, or otherwise damaged. Next never
operate an oven if you have reason to believe it willTable 7 e Type-oven (SUPERIO).
d/m I (mw/m2) B (mV/m) E (mA/m)
0 0 2.6 6.3
Case (1) Close window of oven after turn on oven
0 154.8 178.5 124.4
0.1 161.9 288.5 751
0.6 98 132.2 428.5
1 77.2 84.2 201.9
1.5 69.8 73.9 294.4
2 35.5 73.5 210.1continue to operate with the door open, to add to the margin
of safety already built into the oven, don't stand directly
against an oven (and don't allow children to do this) for long
periods of time while it is operating. End users should not
heat water or liquids in the microwave oven for excessive
amounts of time.4. Conclusion
1 In our research, there are leak radiations from the micro-
wave oven directly form was disadvantage for the people
who are using it, but according to these researches that
have been performed before, as appearance indirectly from
the effect on the cook put in the microwave oven.
2 It appearance caused the deforming the structure of the
cook from the vitamins and minerals of the cook, reducing
the value of the cooking and that has a negative react on
the human hormones of each gene and another effect is
that is it causes developing blood cancer, stomach.
3 The leak radiation from the outside oven no effect ac-
cording to our research compared to the stander. So that
this radiations are inside the oven effect on cook.5. Recommendation
For the people who are using microwave oven must obey:
1) Do not; the oven must be turn on if empty for a long time.
2) Do not, must be cook if contains of more than one cup of
milk.
3) Do not use the oven for boiling water.
4) The door of the oven must be closed when it is used.
5) Each oven have spatiallymetal used, the othermetalsmust
not be used. In general using a material is made of a glass
until absorbed radiation don't emitted.
6) Do not put the cook on the smooth surface not to explode.
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